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(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a 
semiconductor from contamination with deposits 
remaining in a chamber. 

SOLUTION: The temp, of a temp-controlled ceramic 
liner 102 near the surface of a chamber 100 is set to 
reduce the deposit forming on the liner surface or 
accelerate the deposit removing from the liner surface 
during treating a semiconductor substrate. Some deposit 
may early grow on the chamber surface. Forming and 
removing rates of the deposit depend on the temp, and 
the liner 102 can be made so as to independently set 
the temp, at different places. In case of a plurality of 
temp -controllable liners 102, they set to different 
temps, according to the requirements for reducing the 
forming of the deposit on regions of the chamber 100 
protected with the liners and for removing the deposit A 
plasma generated outside the chamber 100 is pref. fed 
into the chamber through a conduit at treating or 
cleaning of the substrate. At least the inner surface of 
the conduit to contact with the plasma is made of a halogen- containing material; the halogen is 
selectable according to the active species passing through the conduit 
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[ftttB£©BBI] 

MSSlcKS LTflW**i* jMEWW**©*? S y * 

^-fT-Xtt-t^Sy^BBfcfe^T* 

BEb3 S -v *5'T±XliBEb5£ 7 7l81t©£g 

jt>\ BE$as?-*v/toT > © i N*ttS*g©«wi+te* 19 

IB* 5 5 v ? 5 -f *X »i BEb 75-^ gM±©*ftlWi) 
|£Mfr6©««%)©l£S£<£jI"?"£<fc3tc, 

c *sMHMBti s*5 5 y f 7-r y-xiib 

5Sy*BB. 

[B#5S2] Si5iBb5Sy73'f:rxH:BEb75y 
NaYb 

y^'T^-xii-b^s y ?I£1S. 

[M«JS3] atf1~2<DSaT$oT, b#1~3 
CD&ST-fca C i^SItTSttSR^ 2 lcfBE©Sl£S'J 
ft)tt*b^ S y ? ^T^Xlib^ 5 v y^M. 

t-TSil^ 2 lciBe©£J£»tf *b5 S y 7 

ti?titfft« *i*tt8©ji£!|!&i£«S*.Tt^c: 
£-r*i«#3i 3 KiBe©£fifci®tt*b7 s«^7-c 

[S*3S6] BEy-f*XliBEI§§i;b\ SkftlcMV 
•ts»#js i teiB«oa*»!iw***55 y **<r 7-x 

tt-b^Sy^BB. 

B*»J ffl Lfc«l'»fcBE»«*+ V/^ftJIk+CcflW**! 

fc^T. BEb^Syy^-r+XttBEb^HyyBB 
©ggtf* BIS5-f7-XttBEBfi<i!>aBfrS©*HW* 
©Bi*«Br**3fc» HMKrftSCtSBBi:*"* 
aftt!lWf**-fc5 5 y 7 5-r^X«-b3 £ y 7 BS. 
[«*S8] tuEb^cyy^'T^XttBEb^Sy 

?&&0mf$*mtf>. te©sc 

NaYb 

BXXU^$S&B©<t>frS3l£ti&fc©?ft« 

c isiwi t r zmxm s fcEe©sfi*>J»tts-by s 

y * 5 -T T-Xiib 5 £ v 4 BB. 



[H«3S91 a£M~2©eStT'£oT* b#1~3 
©UStT'&Sir i*W»iT*B*3l 8 KEK©S6B 
ffl)tt*b3 5 y 7 5-f ^-Xli-b? 5 77 Bffi. 

[B*B 1 0 ] BEBtttMtf. ffi£©BE3K <fc U 

B£ r 5B*31 8 iclB©©jgg»tt* b3 Sy-73-f 

7\ 

**i*ft^*ft*«»©»***B*Xi**i: 
B£T*B*B 9 lcEB©jUHWB«*-fc5 5 y *5-f 
7\ 

[B*B1 2] BE^T-XttBEBBtf* JiSlcfcJ 

£ fSB^H 7 lcEB©BBMVtt*-fc? 5 y 7 7" 
Xttb^SyyBB. 
HBfll 3] ■fe55y7«B*B**£*fc» BE 

hi^s y 7«B©5M*iMrr*#B**T*¥»tt» 

JfBBfcfci/»Z\ 

BEb55y7SE©aSifc JWHHMfi©ffla+fc. 
BEb 5 5 y -7^®±©*if|ii©»fiE^SE^T«fc3^ 
lEiMiBEb 5 £ y y SBfrS©****!©*** fcffiBT 

So 

[BXB14] sasWB**i*B!B-t55yyBffl© 
msmm. tib©^ 

NaYb 

y;l/rj^->AX«^nA*^3!K YtfK 
BBXItiKB*d6B«!>4>fl t 6Btfn«ti«>T£« 
Ct*BBtr*B«5l1 3lcBKfl>*B(*WWtl. 
[B«^15] a^1~2©Bax > «oT» bJ»1~ 

scesTassci^ittat-r^B^Jii 41cibk©¥ 

inn 1 6 ) wiRmmmfa ©luiB^icj: u 

atir^is^i 4tciBe©¥si#5aaiss. 
m*« 1 7 ] msmmmiK mzom.j5.fc* v 

atr^BS^i 5tciBE©*sn*sasgB. 

[B*^18] M«B*ti*ttE*5Sy^«n 

6\ jtitcsijffliPi^iafiia^^ff3ffia©s»)b % e* 
zct *#&i£Tzm$m 1 3 iciBE©*sif*jiaas 

B. 

[B*B19] *7Sy^BB*BA*t^K-. BE 
luE-b-5 5 y ❖ Sffi©5gS^ iSfe^+KBE-b? 5 y ^ 
Wftfl 2 0] 5at»JB* *i*BEby £ y f SB© 
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NaYb 

tC^oTH^tU N 7)15.- VL. 

[HSJS21] a#1~2<DSIgiT'£o-c\ b#1 ~ 
3 0DgS(T'&* C *W#a 2 0 |CGB4>¥ 

[H^2 2] iuE«lfi&&8tf, Hift©ilK*KJ:y 

«£T*W^2 OlcEBOiMWMOaWL 
[MM2 3] luElfSjSttfltf* »%«>tnBs£lcJ:U 

mtt *n*H2 1 icEea^attaaaa. 

[B#a2 4] iSa$!l»**i5B5E'fe-55f ^Sffi 

* C t €ftfR <h r *B*a 1 9 «cE«0¥SWttWIK 

1. 

[»m^2 5] ?7>C?lCj:U«Hi;!rti«flm«UI4) 
B#Jg 1 KE«0!>tWBsMEWW***7S y ^-X 

* 7 -< *©±®*a*©»**i!We L < ttffii* t ft 
y, sBt>»J83E*75y*7^*#S©*a*l&**<B 
ii Lfc y r * c £ i«Srt* *i* c 

[mm 2 6 ] uiBy^ x^? » neawowsa 
titzmmT>£j$tttiz>£ tzsmtt *B#a2 sice 

^ICS^T, 

B#a 5 tcl2eojggS'Jfflif«t$-b7 5 y * 7<f ^Xtt-b 

«7Sy9*a&5*att*i*£r«c&*RaM:r* 

[fi*«2 83 mct7X?& MG&aanrea 
titz®mz'±titttizc tz#Wi£?%m#.m2 n ice 

n«n 2 9] t5 s v t mwtmsLit&HHBim 

a ) «B-b5 s y ?$m<D%mz umzz®* mf. 

b) IJB-t^Sy^ftBlfrSOiraHWJat****^"* 
[B&JS3 0] i3IBiggS | Jaifit$-tr7 5y^SH!b\ 
[B*a 3 i ] t*5X*ic * y aaartisfaB**? 



[B*a3 2] nayv^MftST^XTSttac!)* 
'J>fc < &4.aEE&a(c&ttr *t9E»«©rtSSffitf 

as. 

[»*S3 3] «Ertfi«iiKsar5/\ny>tf» 

a^tttcg-^TSStttt* n&JH 

3 2lcEE©a«. 

[n^5S3 4] 7*7X^sttfEStta©»£*k i 
7X?stta©<w* ftaaa** v/t^eatvc^* 

[M« 3 5] ttE/\nY>aa*m*fc ME»«© 

m$a 3 6 ] he?? x^snatf 7 * x« fit*T 

t"*£Stt, xh77jl/5l-ai^UV*i8xTt^c«5: 

*aa&r «aaa 3 4 iceoa^a. 

[0001] 

[»ji©bt*»is»sj •(b^sfflisa (ch 

eraical vapor deposition: C V D) SS* IbaStPta 
(Physical vapor deposition: PVD) gg&tfxy?' 

s&icHf*. 8k» *as«» jftsk-r^saffifca* 
i«i3i«att*a*T^*. s«<DcvDsas. p 
vDSsa> gu<ttxy^>^sas*. sl <<*?©* 
© wniyKut) saftw. xtt^omsridio 
*9sa©#a&Ba}girpii. ©a 

tta*ffl^T«**ti«. 

[0002] 

[ts*oaffiatf«atf»-3{L«}:3fr5as] 
©fflstt, aa±u:aaift«asB*ftyttra*<© 
a**ftsa^iiwaiat*aA,w*. sa@tt 

tiz, zmosit, it^mm. raaaaaaif 

x fcT* v /USES* li U» i: r % a* ©ia©i§*s 

ttfioanHc K-/(V h*2A 
•T5Cilc<}:oTS@rttc^yffi?ti«„ (fliaiilBfl 5 
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x. *oMommiztin£t%(oti'£i\ ) ¥a*«n 

gr*U7**ft?m>tl*ia©#<tt* liSLTt 
«4«tt*©7c£***ta»*» $ag**>A©£Btc 

ig?©^li£r8:?'J^<fcoTt^©T\ ¥5H**D 
I*©aiE©8M&*©S £tt$ f$ -Tfi*£ B9glc£ r> 

[0003] JfEffiblt. XvX^Stfbx-y^v-y^teo 
km,ftmz <fc oTsas^-v >/<©n®-¥>#x5}iBX u 

8fl5l*#ttSlTf>8ttT-SiC;ftji>r * C £ t»T*$£. 409 
V/ ftDM&e75ftM«M&r S/cto© C ©&#© 
fWHi* ^tCBSigtffrfr**.©^*. 
[0 0 0 4] a*lc»<y5XT*B«Ef*»*!IPL 

t i** 77 x^x v vt ?=? x^m-t <b ©b©*ii: 
HflM>iBaii« -f- • watfx- • ^^i^xm&K 

***SS*a«**tt1 8 (1) ©1 9 8 1*1E/ 

7;I/#PA— <J?>©X7X?St£j ("Plasma Polymeriz 
ation of F I uorocarbons in RF Capacitively Coupled 
Diode System'by E. Kay and A. Di Iks, J. Vac. Sci. 
Techno I. 18(1) Jan. /Feb. 1981)(C^**lTf>5. X 

dciKBr*Eft*EBtf. -feSav*** --TV* 
— *->3*/U©1 9 8 8^3^#©SJII«gtr-^-' 

{fc^J ("Today's Plazma Etch Chemistries'. Peter 
H. Singer, Associate Editor, Semiconductor Internat 
ional, March 1988)(Cfc*ftTf>*. C*lS©8i£te* 

+ V^©E73£SB. X7X^x*yl/=P»tf->X7 1 Afll 

[0 0 0 5] ^X^ffiS^VV/toltffiKtt^fcJtS 
X7X^4>©**>«^Uiib£ElSfc<fc7T 

>/ tors *>XT*# Sir * c <h©T-$ *$fS8lc£fcr 

a£S&r*<b^E£fc©£(fttfM3:tiTi^. 
[0 0 0 6] SZOtt, AS^-tV/toMMi* JftWfetf 

»»+>/«iBsicaar*i!U£*SH**jiisr*» a? 

5) ^-<±T'F*33S»J3-tlTL^. ffilAtfs O/t-hyv 



(Robertson)glC 1 9 9 4* 1 1 3 2 2 Bfctt-5**U 
**B©»SAlcBaSftT» LTS^^tl 
**H»fFffi5. 3 6 6, 5 8 5^1C(L 
■?£«77X7ffla?+V/t©WI:tt©B*« 55S» 

■0*0*6. *LT3ffxy5X^t©Ejjar6fiair 

*+>/<©**ttS»te*»LT, 'i>*<«ht.O. 0 0 
S'TV^ 1 (1 2 7mm) ©g*i?g$ L^<b* ft£-fe7 
Sy9©MK#8 (barrier material)iM£t>*l*. C© 

7? * ? -V V/ t±(C*ar ZT'&Z b 1=5 x*fr*>&m 

*ti*7fSHb^«!i©itafti€aj8L, ^fticfcoTSMa 
^©7t*3S'j>*-e-*. sjtx «a%fl5BK©fi«'»6 , rc: 

(D-b7Sy^RUHmtt. ';7**©£H3-ftfc£JI3 
HZ®&t*x.'y?>7-7 : 7X-*>S:&t>?lc. i\ufy 
tsGfSXft<~>&f$,ZtiZx.<y*><77 : 7X*ZmoTi) 

[0 0 0 7] Jl©-b^ = y^|§Mtt-b7ay^7-<^© 
»*ftLTt^Ci:6 , :MSL<s 7-f"*tt7;l>5 

[0008] 1 99 2*2)3.4 B fctt-^ftfc* 7-/U 
• i/i'T • Xt-V* (R. J. Steger)lc £«3KBIttlf* 
5, 0 8 5, 7 2 7*fcti, ttBfi7?X7Xy?V? 

taums^ftu »fHittsr«a^*xfc^js©f»3B* 

<!:*SeL<liSS. Xttle^<!:*S < t:SiS©tf7.S* 
ffit\ X7X^»c«J:»Jffiii**i/cCVDj!!ia(c«J:7T. 
'J>*<<tt.^*S?)0. 2S^QV©Bl^«difi ? x-y^V 

»b. mktmtf-v-ytxxm vWbSXMm st 

annate) ire<b->'J 3 Vtffll* >*>\rt 

[0 0 0 9] *«^©BSAJcHia?*ls 1 9 9 4*7 
^2 1 BtCttR^tu #tXi)5iLTSffi?tX^ tBSI 
8<ttfS0 8/2 7 8, 6 0 5^©. P-(Law)§lCj: 

©(stjjt»*ffijir*. fts*©a*n»r«fci6, a 
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[0 0 10] tfjgfcg&RJSiT-^fcflgpa&iUi, T 
(DC) , (RF) SlfT^^D-a (M 

w) ic^^stmeffi^^ffl-rsctd^s. t.u r 

[0 0 11] 1 994*1 2£22Btt:£lf§*tlfc» fcti 
IittfPCT/US9 4/0 5 6 1 9^©, 'O-feV 
(Bmscii)9lCJ:«PCTttKlbH(ctt> ^f^oifcX^ 

oyf- -v v/ ttDftSlc 2 o<DSE£ smffii^A/T' 

f*. coDm©©mi<DSEt*^'i''?D^&i4Lx * 
commit. wiimwommft^'Cto&iiZiizz 

So 

[0 0 12] 1 992$4^15BlC«tl > HMS 
%&m9 1 3 0 8 2 2 2. 8^T'££, K^U K • fr- 
• 7. 5 7. (Dona Id K.Sraith)IC**Rffl£ttlMBlJ:tt» ± 

«8ia«5«*aBHK**ll (recirculating high veloci 
ty convective flow reactive sysytera)fi ? i35^3'tlTt , > 

[0013] Httt, ijisw«QJi^+>/<*a»r%te 

4&tcffit>ft*EJS8tt, ©&lc<£ffl;r*i£/\nyv&tf 

Stfti«. EfcffXtt* 7yJMMt* 

*lS<Dfc£*» «HittfF2.C I F3 , NF3 , CF4 , 
S F6 . C2 F6 , c C I 4 - C2C I 6 T**><fcL\ * 



[0 0 14] 1 9 9 0*1 0E2 BKtt-S^tU #5S«B 
aw)9tCj:3#Bttfrll4, 9 6 0. 4 8 8*lCtt, 'J 

[0015] &m*m&m<it. *sn*->x/\««tc 
=»ft-> u a > * tmt z mz&btizs&m/ & * -* 

SSS^SftTV*. T EOS tW&t* 
tSXt\ 0. 5~2 0 0 hJl/(Torr)(Dff7DT*5aS5 : + V 
/tfglcSIA***. •>i/NSffitt»3 7 5'ClCl)D^* 
*U J9X^r*jUK>r'U-l»tttt3 5'C (*©±KTE 

os fibster &e*i&iLr«fctt) ^75^ (c*i<fc 
usf><b t e o s tfsisafcaflw*) <h<Dfs©ssjc 

Sf5%i:-SHb-> 'J =1 VSI&S'r* <fc 3 KSfttt* *iTt^ 

[0 0 16] c©3fc£#JStt, 2-=><D7.xy7ir : >ittL 

tttt*V»EE* (2~1 5 HI/) . ifi&Lftm&ISli (1 
6 0 5;k 065'jy-M/K 13. 5 

6/*K/l/yT*$?)2 5 0~6 5 0-7 > KDR Fffcfrc?© 
7>U*P3tJ-<P»?XWfk^W^ (filOOsccm 

Tcasaibfl^n : ioc2F6to2toa^3Jx) * 

fioTs 'W*i»f/W *. MlXT-yTZ-lt. «fc 
»J^*3&m®hHRI (4005;k Tfc*>"S1 0. 16 = 
•;p<-|>/l/)x 13. 5 6y^UVTni 25~50 
0 7y KOR FS73"t*C07iU*n*-?K>Zf7.©{b^« 
US (5 0~1 5OsccmT'05NF3) c:^ffl*^t? 
•ttT, iyfifET] (5 005'JhiU~1 F;U) 

t\ 
[00 17] 

[!SS=£flS-3l-r2)fci6<0#a] *S^H:«i:*xtf. SSfJ 

[0018] sas^^v/^sstctt, «tate<^<«« 
r«<><offas«. *i»!t&o!>mji6<o>sgx»ii»*©5satt 
ssictt&rsfrs* aawsw**? s y f 5-f + 
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«<ogft, raj£©fi»©g#3mi££©gmcfSi;-z\ 
[0 0 19] *H930S®&5S&JB!gT*lk 

*\z%&mt® unsafe a ? icg£c t&T-zz. 

[00 2 0] 

[fi!B©§tfifS©»8S] 7*7X^a»»S«t»lc 
fflS^-v V/MKaaLTffifcftS&g$U©tt$-tr7 
Sy*7**a&XttHZ7Sy*RMttfclcl8r*«, -b 
75y?7<?\Rt;}:ltli©£Jfli> 0H?*V/WP«> 

1B.ttTZ*?lC X(i7^«®frS©it;iai!a©l&££ 

5X^3fe»«ra*o5'f^*ii3fii k 6©iraHii©i»**fle 

ar«<t:7lcKa$*i3. 

[oo2i] 3ft«mf*«7<rrt*-k7a y?*6tt 

a I ocarbons) izM&&& * t f 5 4#SU S 5PJj5£ *> 6 

r. *¥©;gfflu:fcfLT\ sasiatt4«i4oox*ar 

fey. $ftM$U^aSgtt»3 5 0t«TT-**. 
¥S|{*5g?©S£*©ffig*+ VM©M1©5£S«5©# 
jSfc^SrcifcHLTv •fc?5y*7«r*-«>aBBa 

m?%%&. a»aBI*aBlcaLTaftBaa?*3 
©j(FS*«T*£*©T\ B«r**«Jc****Hr5S 
y?7-r*-aaaB&Uu &S±g<;*-*iS?£37. 

ar \p f y^Mf 5 X78©ffi(c £ ? tmb$ 
[0022] fb£xa-w*y7***m£LTaa*J!f 

7*¥>«BiMs5Sy*lM:<«fo;fi*. /NP^vStf 
/\n*Vfc*»£«ttr*U7'**MBtt» JSJI41i*a 
oJ:5lc«H-L*<Ttt*6*t\ ¥3H*l!iT'y7"? 
*©;ft$fc^*ftS77X^£fiE©31i/\pyy8 
ttv aicB*tt#Bl\ C*i7©3&/\py>8fcU& 

cai^WBtHBiisi 00 
•c j: y B^3&T<HUifta*#Bi\ 

[0 0 2 3] XxVUXSKfttfli-y^U^^BtOo 
4MIL Btf/\ny>8fc7 -yg©??sr*mT'-> y □ 



dafrsrasfca®*-*. -asic* c©«fc7fcffi&jitt3. 
/<»*yv^«a+iciNM*»fi icas** 
gt^s, y TtweTJiv* yv^astfaasn 

£©y7**aE«i, BftttaAafvaaT*?*?^ 

aa&fisufryro^ Kicc4>aB& /xnyva 
*77X?ica?ftft&«icatt?*aar«a4<!>* 

[0024] BaB#5x£^7fc#5x««*mtt» 

fcfctLTg^*.©?^*. iJOxTx $<©#73.tt^-h 

i&mz tL«wstf »u t« < y 7* * ©7>i/S 

B©£S&*fe5<r*. 
[0 0 2 5] ESKSnUHft7-f+©ffafcttJi&W8tt 
il/ A 'J a&hBaftO (8*ttfctt» 1 
Oppm5fc;8) •ti7S , v?$i!ftT*£3. C©<fc7&-fe7 
5 •>^**»ttnpy>«W^7XTfi<#ar*«^K < b 

[0 0 2 6] 7<*©Hfflcffi*>*i*»a*-fe75y7 
#8liTE4>5£ : 
NaYb 

•>'Jax -^ba-^AXtt-J'P/x^^ Y 

ttSSg. B*X»aa*aA,W*. HSfc. a»1~ 
2Q8&?*y. b»t1~3©S8StT**5„ -b75-y^ 
ttfctt C ©<fc 7 fttt&OBaa-pft 7 T *> <fc L\ 
[0 0 2 7] KK»a«-b75y^4m&LTtt. 7>U 

to, ge<b->ypx mt*fi>. tHt*Jfr^-*U£v> 

oftHM, aftT'/us^A, Bft**a» a 
<b>"ja>> aft^^vti^fca^bftft^s*. c 

*l6©«»©ft 6^T*t.a<b7^5 - ■> Att¥3»#H0IlC 

[0028] sgaaajRiaft-b^Sf fv-f^-xiiaa 

tts C©7-<+©jgfiaSitce?a465i*l!©l)DJ»8R? 

tLTjfl*kt-**w»r*ci#a*u\ »a*tp 

J)Di»kS^©^5i«afi ? 7-<^X{4gS-tr75y 

^©jweaaai^y ^r* j: ?icam?o««aa 
^s-scttiWMT-fes. c©ci:fi. iaatam$-b 

757 ❖ 7< 7^Xtt-b7 5 y ❖ ©M©S^*!ltf"r C i: 

tcfty, $ft7'f^xttBS©^jcfe5Sfta7 c *v/^ 
SB©«a3^()M^3^r57-< , 7 v a^c^Ji©M©ffia«f«± 

[0029] 7-f±ttsas4 3 tcs^>»iR-r*6^e. mt 
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i> 5-r*<D£gi±. saa^sainsfti^ix^x^g 
St *ffio Taaa*Ti«i**««y * ^ £ ict otsj 

^icasm^fcS'.fiSrsibG'Mflflttt (P I D) ;I/-X 
£fia.7j:tl5iE<OSCR (^UaVfelMftai) 

< ^ a - x^sim?- + > / s a^si < js a 
<ttfpJilT"fc*. aotMowrei** sm**v/w>7 

[0 0 3 0] *5£93©8j8ft&fiBB!g?tt, ¥W1NME 

ftwi&pit&totizy^x-vit. corns**://*©*!- 

S. Hfcfctt&OR^fr&SttX^X?*^*** 

*'Jrh77il/*aifL/V (PTFE) , #'J?PP 
h'J7yb*PX^UV (PCTFE) , /<-7yb*P7 
JI/P*-> (PFA) , ^fSKbl^UVXPfcfUV (F 
EP) , Ifl/Vfh77MDlfL/V (ETF 
E) x lfUV^PQh'J7MnifUV (ECTF 

e) , tmiwmitz--n (cpvo , $vmt 

tf-'JxV (PVDC) , <K'J7y{bt-Ux> (PV 

df) tt£ti^tc-f&\cmmimj$.^ity>ymmK 
[oo3i] MTKmitz&mK&tmmKL^T 

MIS 1 WlCffl ^ 5*15 t.(DT'$5. 
[0 0 3 2] s i H4-02X5XVf»3T'©->'J*lftM© 



[oo3 3] ®WD!m i ?*>rt&m 

[0 0 3 4] 01(i, X5X^lcJ:yffiJl*tlfcCVD 

i oo©T»s#©*w6B*jjv*". s&s^+v/ti 0 0 

*-y*/+M:X*l 1 4£«SjITO*. ffl£*+>/to> 
S 1 0 Itt. C VDlCj: oTtltt *x*tt$©iia* S 
tt*Tt\ EKU fflS^-VVA©Sl 0 Itt, 7/1/5- 

4BI;!rft«Wi?£jft3 < 

sag** >/ w>7jus -<t?ix-££& i oi 

fiHTSftttlc* 3Utt!ltWMHr55y*5<f'*i 0 2 

■f ^-1 0 21*2 ^<DS»v ±95S» 1 0 4 £T®gW} 1 

0 6^6T*Tt^. ±SPS»1 0 4»CttStt5i*S 
SEfivk-^1 1 0MU. TSP®»1 0 6tCl4S46a* 
SHMftfc-* 1 0 8 fi^Jfe*. ±$g?# 1 0 4 lCtt$fc± 

&$Mio4<DS&&mz9jmKtzmwti-\ i 6fl«$ 

U, TSS» 1 0 6 fCtt$fcT^gP» 1 0 6 OjgSeiU 

*3tticr«iMtti 1 8#£«. ssias^i 1 6ii 

1 8 ^ lkfiyffi»a» (P l D) yU-X^iixfc^lfiO 

scr (^gavHMBni) &mnmo>£oK%m$i 

0 2O5-5. ±SPS»1 04O^<6Ofifln»Btt±S8 

0 2<D?"6, T^S»1 0 6©fc46(D»5IS« 
-tr^S-y-^^-f ^-l 0 2OTS5S5J1 06©jSS*«l» 

y^^-f^l 0 2ttx 'J 7? 'J'tDT'/l'c " 0A££H<D 

ss^ y^x^ica yea* *i*»«tc6^KttWii 

LTfllt^Ts ffl3*+W<§8ffitfB*tt75X7£»«l 
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[0 0 3 5] *3H*Sffi©SttS*OSS3? + >/^®(C 

too36] ^mmtemtomti/ y =i >%mz mm 

2£*J0tt$ -t^ 5 v 9?*+ 1 0 2 ©TSBSPtf 1 0 6 
<DSS±©-> 'J *©li?Si$gtf_ t &gMJ 1 0 4 cd£®± 
©lftSSJtJ: , Jt,ii^<t:*(i. TSPSMJl 0 6©Sg(i 
±S595»1 0 4©SgJ:y&<i8£**i*. 
[0 0 3 7] flJjUf* fl'O^l/^T'WyV*'?^© 
T-fy^ 'J T'/l/XttA^migJtlTt^ HDP 
CVD Centura (BUBS) U 7**T»*, A 

wmmc*; y n vwitf as* n/t. r^x^ic * y 
(Sii*^cvDsasosaaifemis no. oi~«i 

0 05 'J h;U(DE*)<!:ftO~ft5 0 0V©gB/t<77. 
lEfMU 2. OMHz. «*12 5OOW0RF£fig 
75X**ft4oTL*fc. ¥Si**ig©S®igS6 , ^2 

0 0X~$94 0 0X©i§£, A r XliK r <D+* *)715 
X<D%i&m 1 0 0 s c cmittotT, 0*3UU&. s 

1 H4 lCOL^i*<]5 0 scc m> 02 0 0 
sec mT&ofco 

[0 0 3 8] 0HCSri:5lCx «ifw;noort 
lcE«**ifcS£ftl&tt*-te55 ytJ'fi- i o 2<3T 
SPgPtf 1 0 6<D : &mm 1 5 0XiCtS^**l/c*\ ±& 
gp»l 0 4Wiggli$«J1 2 0*CfClS^**lfc. Sgfclffll 

«*5-r*-i 0 2tf«ELfct*«fcs «a*-vv/ti 0 

0 <DT8P7;l/ 5 .z 1 0 3±lCfctt*->y2j0j£ 
S^Sfflti-ffitC ES8'TV9 : ©->'J3V>i/\4« 
©8 0 0 0*V^Xhn-A©fflaiCO$, &40 0 0 

* yyx hn-ufri&)6 o o o*v7x h p-aois 
t 5 -r *©*»»i«:t ao»*jaaKB£*ftfcii*» 

T&7;U £z 1 0 3±(c£H-«->yftOj8S¥ 

JgfittH-OltffiftftOTT. &3 0 0 OttV-PT. hP 

[0 0 3 9] •fe5Sy*5'f*1 0 2<D±g?S7*1 0 4 
tt, -fe^S 1 0 2OTSPSP»i 06t, -fe* 

f) . 

[0 0 4 0] •MIM»tt**55y*5'r*Xtt-fe55 

g*Wfc. M*JW«Ms55y*5'f*10 2tt» 5 
pgtfftO. 5 mmlCfc^J: 5KES*tl7V*. LfrL 
0 0X*jB©3fi?tts 3fig08tt*3Btt*7ci&©5< 



^+>A(D7JU£--5Ag1 0 14>ftlB2 0 5&iUEM 
®^$-b^5'y>-7'T^-1 0 2<D±gpgp#1 0 4<DSB 
2 0 7i<DlS©JfeSISRI2 0 2li$?)0. Smmm? 

(HI*lt«RT*t*) . @2tt$fcv TttrVI/5= 
■>ASS1 0 3£j08*!lW!r*-fe55y*5-i'*1 0 2 
1 0 6 ©TfflOSS 2 0 9 tOfSOBXR 2 0 6 
*<b^LT^«. 1 1 4£-fe55v*5<f 

±1 0 2<DTSP2P#1 0 6iODia©2 0 4©j:3*jllJD 
OMR* fttt/XlM 2 3tt7i7^7-ft10 2© 
TSPgP» 1 0 6 & <DlH)a>HII2 0 8tt. A8?-vV/TO 

[0041] ftjfrrt**?** att&ftsioiiaJMX? 

**Tf = 'vtfrZtfmTZCt&T'Zs torn* 

e*«3iat^«>«iB*6©*WHfc«)iifc**flBir« 

75X^lc<fcy<E£*ft£;5tff>S&34>c:$. 

[0042] *+v/toSJ|£»{t«fi*ayiaufca-p 
©iNif«Qay+>/n ooo36»ichlth:» tib© 
fcltffflffl***. 

[0043] 03li, HDP CVD Centura 

y a«s©KJ&#fr e -> y %»xttMesr« 

%OJI*ta^«HliW7toti5Sai©ISOjgfitt#IB 

«^/T>*nTt>5. 

[0044] s 3 om® 302 T^**i?.m i v>m>& 

#OTT*«. »3. 8h;KOE73©T^ NF3©«X 
3itft*l?l 1000sccm x Ar 1(015 73BM& 1 0 0 
s c cmtU ft&D 1 4 0 0 W?-f * n»»43i*« 

g^aoTy^^^cDg^+v/^fi*. ^jg^u- 
/ * x©s±, a±a«f »&»cEa*tifcAP<K- h »c 

tiv »6<V^ (1 S. 2 cm) T'Sofc. 
[0 0 4 5] SS3 0 2T*/T^fJ:5tC, NF3frS£ri6 
**irc^gfSfiE©7-f^a-»3tta*ffioTx 

*r* ^sr^aai*. 

R = 166 e -2109A p/niin 

©Clefts. :cr*. TiijfeWSS* to 
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2 iiOM&DimtoimtttU &1 5 0*CT'tt1. 1 
fi/m i n tff&£3-*U &2 0 0*CT'liJ&1 . 9 ^/m 
i n&tiitttl. &2 5 0 < CT'tt*52. 9 ji/m i n tf 

[0 0 4 6] T^l/SrSA^Sjag^-VV/toSSfrS 
tt^&$tl*C£6^*WT'2&*. Chic* >J A ' Fx 

[0 0 4 7] H3lCiIjg3 0 4T'/Tx-r«i:5lC. H20JS 
0D£f*fl)TT«> &3. 8 C2F6© 
#X55SS£$<J 200sccmt^ 02<D#3.3IIfi£ 5 
5sccmtlT, W2MHz. $53 5 0 0 WOR F£ 
El^®gK3WSS:77X?fr'&, JgffiSX^X^S 

Blg3 0 4T^rJ:5(Cv 3/yft*a*(Dlft&UI (ft 

'R* It TfE©iiyT'£ofc. fftt>5* 
r = 16.1 e -2466/T y/rain 

ft^SglCKLTli, &2 5 0°CT*«#8)0. 1 4pO 
)?*OlS§Hfci«»5lc**U $<)3 0 0XTtt0. 2 2ji/ 
m i n&m&tft. $53 5 OXT'ttttO. 3 2/i/m i 
n6^**X, $54 0 0XT'«$50. 429/i/min 

[0 0 4 8] mm%iztr>Tit. MDzr^x^mkiz 

[0 0 4 9] ±2B©<fc?fc. ¥3»ftffl§* + V/tof»3H 
£j£rJ6ST*J&£. fl&T'©£J5E(i, 'J7->**+V/to 

s®icam*4s.%Rii6i4*3t6r^T'*<s a*© 
JimitES? tifcsas* v >/ rax-* a/ST'or? x? 

ffi3I^+VAgStc75X^£|B)ttSC<!:tfT'$*. s 
[0 0 5 0] SnfttCdT'^rsy^XTlCtoT 



[0051] fin/csmT'^^ns^XTSttao 
rc»ic^S(D«t$giim^5c:tn:iaLT. 0i<t02 

*-V>Ml OOCD4 3 tC«$g-rSfe46tCffit>*l5/XyH 
2©ir&U:£S7>l/Sr$Alg1 0 1 ±iZC VD«8tf 

^s-r^pjsiit^^srfcto^ /x/n 241*, 

5JllT*fc«.Ci:tfM$LL\ Mgprt64/X;H 2 4 
tiv 3£0J*tt$-k75y?7<r^-i 0 2©;ft&BSfc7 

^x^stt^tiTtft^a^ «iiftv/n oortic 

(ftSer*fc4&fcfc€5C£tfT'$*. iIllO©/X;l/1 2 

3«. yvx^sufbs-nfcjft^a^sas^+v/n o 

0rtK£fatt£fcoT{KS&T5fcA6K®fc;h*. 
[0 0 5 2] ei<DiiiJD©/X^H 2 3li, 01 tc^vrJ: 
5lC> «JJI**VM1 0 0 1*9784 ©^**>S&fc£fc 
•y-6ti%«t5lcS^Rr6lT > fi-P|2lGRjt6T'fe^Ci:fi ? M 

/TxU 5^931 3 4tt0$KTS*£^-38ti**T. /X 
Vl/1 2 3*SSLfc»JlsieL7i:yr^#a 

»*. s i iZ7jkti%i%i}x v^x^Tsmtfoftm) vm 

I121at121 b©T*(CE®*tlTl^. Slgl 
2 1 at 1 2 1 btt^tl^tu /X>U 2 3tfgg£*l 
TVfc^BSfctelfihll 2 8±tCt|±r*^HJCES? 
*lfcS8tt<DMS 1 2 6*£oTV*. #±S1 2 8tt. 
SaS^-VV/^l OO0?TSP7 7 >U5^ , >AaS1 0 3|*g© 
3S«OC3^1 2 7<DflC$fl$5. =&S8«©MgP1 2 6<f: 
f$±mi 2 8t<Dffl<DmVii'-)\'®-\ 3 0li, *ia^-v 

73 i OE7^g* WT^S. 
[00S3]if121at121 b O^gSr/UlK^ 

<toT«x Sl^l 2 1 a. 12 1 blzm&®ftt®m)) 

ft* ^ rlsis©*— ? Sift©«atS^S5^* c i ^ 

xa icmrs^T □ v t a- $ suajr * C t *> 
[0054] ^x^sttaroaiifit^ sinmmtf-b 
siiibftjfaft^aati*/ x^osgRiflaetttr^ 

Tx S!Vg**VMl 0 06>5<DiSa!|Sll^*5S®^b-r* 

[0 0 5 5] 04 (a) £04 (b) (i. ^T'*fe^^ 
tl/c^X7S14a*¥SH*fflS^-V wn 0 0f»9lC« 
SST 5/i:46U:ffifcn?>SIS 12 0a. 120b <hjfi^ 
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jfX/cfcOT-fc*. 04 (a) SftS^ 
^ttmfiXl*. /X;b4 0 0©3|gS5#4 0 4CD$i4 
0 2KHLT4 5° 0ftgUEl*tlTt^dlR)a4 0 
6T{i[fi)^*l^. /X7b4 0 0<D3|ggMJ4 0 4£jia 

§§<D$$4 0 2»CSB%&JcD*Ip]4 0 8(c3itfi5«fc-5U:7j 
lRP££a.6*iS„ coJ;5%SI«T'(is agliSI&tfB 

Lc^si^joa^+v/n oorto^aic'bs sits* 

gLlRlttTmm^-efcCiitfT'**,, @4 (b) 

dlR)g§yX;l'4 2 9W5IWgP«4 2 4*as>ft 
%157.lt, P*t J t{ifplgiyX/U$44 2 2tCSET-3feo 
TSt''lt5|iS - r*2SlR)4 2 6. 4 2 8lC^lR)^g^.S 

[oo5 6] /NP^v^x^xvsita^ m*<om 

lt7S14SI6^ar * Rj&ttffifc S £ ^ -5 t, ft 6 

r. «"J^.tf, £&fi*)SS!l;£U:J:*tlf. 3SS1 0 0 0 s c 
cm, £Jt&5 0 c C> E7D&2 Hl/T\ rtS8)1 . 5*f 
>^ (3. 8 cm) OT.xVUT.^OSig (fJS) (*3* 
SSWfcl c m&WiTZm^ NF3 Sprite flfctt 
gP^O'^-f'J' D»5S14a<055®lS (act ivi ty)<D& 5 ~ 

g)-r?>sjcjs»)t<oiKjo. 1 3%&&t>tizt^5z.t 

tfif^tlTt^. fh57JbtDlfUV (TFE) © 

mmzm-ztcmsit. m&mzi cnvsisrsstcsBi 

[0 0 5 7] ^H#tiC(DF^/T^#«LT> ±5EL7=t# 



li*5gEW&H£l®;£LT^$<hfi0?Sfc4)T'tift 
t\ 

[H®©fS££ittfE] 

[01] ^+>/W©m^01BlcigJtSyW**5S-y 

-7 5* + % ^*5S{*x^x-7saa^ + >/ ^^rs 

[02] •sgsij?aif}$-b5a-y^^'r±c:ias : ? i -vv/^ 
(D%&G.m&<Dgm&5o>mmtz%imLr^ 0i©x 

5X?«yi*+ V/^/TvT«lBS0T"$5. 
[03] jggS<JSi^5-r±XtiBM<0«E-Sgc:5-r 

[04] X^X^E/X/l/iX^X^^S^/X 
;HcSI<a|g<>:ltO^TO-fiSW*ISf+0T2fe«. iftj* 

yxiut. mr^^momcr^x^^m^t 

<mwtit. mmtsx>\>tzw&?%-7 : ?x-*OTii& 
m&ft'Ptzozmifztztb. /\pyv^w«»T'«j^ 

i o o-¥sn*sm*+ i o i -9m**>tt 

IS. 10 2-t75'^7<^ 1 0 3-T&7;US- 
1 0 4-±8P&#, 10 6vT8P^ 10 
8. 1 1 0-JIA&>i*iag#vfc-$, 1 1 4-SI®^* 
116, 118-8MB& 120a, b, 121 
a. b-Wf, 123-/X;k 126-Mgk 127 
• CaSP, 1 3 0 -Sa#->-rt/&s 1 3 2, 1 3 
P. 2 0 2-Sfe^(SPSv 2 0 4-itilD<Diafil. 2 0 5- 
gffi, 2 0 6, 2 0 8 -HPB, 2 0 7 -SB. 2 0 9- 
TUSffi, 3 0 2, 3 0 4-B«L 4 0 0-/X>k 4 
0 2-«k 4 0 4. 4 2 4-S*gSSh 4 0 6-HIIrJ 
4 2 2 - /X;l/» < , 
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